A. Presence of broad G peak, GaC Figure S1 . Raman spectrum of exfoliated graphene annealed in Ar gas: Tanneal = 400 o C, τanneal = 30 min.
With a Lorentzian function (green) for DaC, the G peak region is nicely fitted with two Lorentzian functions, respectively centered at 1587 and 1603 cm -1 . The former (red), GaC, is due to the amorphous carbons, whereas the latter (orange) originates from the graphene itself. The 2D peak, however, can be fitted with a single Lorentzian function, since the 2DaC peak with much smaller intensity and larger width overlaps 2D only slightly (see Fig. 1d ). 
C. Effects of thermal annealing in CVD-grown graphene
Deposition of aC was found to occur on CVD-grown graphene transferred onto SiO2/Si substrates using poly(methyl methacrylate) (PMMA) supports. [1] Figure S3a presents an optical micrograph of a typical CVD graphene sample, entire region of which is covered by 1L graphene with multilayer dots (marked by arrows; diameter of ~1 μm) covering small fraction (< a few %) of the area. Raman spectra for as-prepared sample in Fig. S3b and S3c revealed D peak of noticeable intensity indicating that there is non-negligible amount of defects including the microscopic wrinkles and folds generated during the transfer process. [2] In addition to the D peak, there appear several sharp peaks in the range of 1100 ~ 1500 and 2800 ~ 3600 cm -1 . The intensity of each peak varied from spot to spot and sample to sample suggesting high heterogeneity. Since removal of PMMA by acetone is known to be incomplete, [3, 4] these peaks are attributed to PMMA residues on graphene (see Fig. S4 for Raman spectrum of PMMA films).
Upon annealing in Ar atmosphere which carbonizes hydrocarbons, however, most of the PMMA-derived peaks were converted into DaC, GaC, 2DaC and (D+D')aC of much higher intensity than those of the exfoliated graphene. Thus, the aC-derived peaks were attributed to amorphous carbon generated from the PMMA residues. Raman peaks other than G, D and 2D from the pristine graphene (black) originate from residues of PMMA used as a support during etching and transfer processes. 
